Introduction
The reconstruction of orofacial defects after ablative surgery has a considerable impact on the quality of life of these patients. The main objective of the reconstruction is to restore both the morphology and the function of lost tissue. Therefore, the first option is microsurgical techniques with free flaps. However, these are complex procedures requiring a high degree of specialisation, not exempt from perioperative vascular complications and morbidity in the donor site of the cut flap, which present certain limitations in patients of advanced age or with high-risk systemic diseases, particularly when the reconstruction is limited to small to medium-sized tissue defects.
In these cases, the submental flap is an ideal reconstructive alternative in the maxillofacial area for lesions affecting the lower half of the face or the intraoral area. 1 This flap was initially described by Martin et al 2 in 1993, although it was not until 1996 that Sterne and Hall 3 applied it to the reconstruction of an oral defect after resection of an epidermoid carcinoma. It is characterised by a large constant vascular pedicle located in the submental artery branch of the facial artery, which releases from 1 to 4 cutaneous perforators at the level of the anterior digastrics muscle belly. In addition, it provides excellent colour and texture, great versatility and little morbidity in the donor site. Its use for malignant lesions is still controversial due to the risk of transferring the cervical metastatic disease to the recipient site of the flap. 4, 5 This article describes the surgical technique used to raise the flap, the postoperative complications and the final results obtained.
Materials and methods
This is a retrospective study about the data collected by the Oral and Maxillofacial Surgery Department of the H.U. Ramón y Cajal Hospital of Madrid from 2009 to 2013, amounting to 20 reconstruction procedures of small to medium-sized defects conducted with a pedicled submental flap in patients who had undergone neoplastic processes at an intraoral and extraoral level: 9 cutaneous lesions (3 at a preauricular level, one in the nasogenian fold and one in the malar region, 3 in the parotid tail area and one in the retroauricular area), 4 lesions in the intraoral soft tissue (one in the lingual area and 3 in the buccal mucosa area), one in the mandibular ridge, and 6 at the level of the upper maxilla. Among the lesions described in the histological analysis, we found one mucosal melanoma, 5 cutaneous epidermoid carcinomas, 9 mucosal epidermoid carcinomas, 2 dermatofibrosarcoma protuberans, one cutaneous melanoma, one cystic adenoid carcinoma and one basocellular epithelioma ( Table 1) .
Flap design and surgical technique
The patient is laid on the supine decubitus position, with the head extended and slightly inclined towards the opposite side of the lesion. The upper limit of the flap is marked at 1 cm below the mandible base, and the lower limit is marked upon verification of direct closure using the "pinch test". The length of the cutaneous pad may be extended between both mandible angles if necessary, but it is usually designed between the symphysis and the mandible angle. The ipsilateral anterior digastric muscle belly and the submental vessels are usually located at 5.5 cm before the mandible angle ( Fig. 1 ). Flap dissection begins from the side opposite to the pedicle, affecting from the skin and subcutaneous tissue to the platysma muscle. The flap is separated on a subplatysmal level until the digastric muscle and the submaxillary gland are exposed. At this point, the identification of the marginal nerve and the dissection of the submaxillary gland are required. The facial artery is located at the upper end of this gland, while the submental pedicle is located at its origin. Then, the contralateral side is separated and the Fig. 1 -Flap design. anterior digastric muscle belly is incorporated into the flap. Some authors (Patel et al.) 6 also incorporate the mylohyoid muscle into the ipsilateral side, so as to further protect the pedicle, although this increases the thickness of the flap.
If the length of the pedicle is sufficient to allow the flap a good rotation arc, the remaining branches and tributary arteries of the facial artery are ligated. However, if the length of the pedicle is not sufficient, it may be increased by using a "reverse flow" design 3,7 proximally ligating the facial artery to the origin of the submental artery. The length of the venous pedicle may be increased by dissecting a communicating branch between the facial vein and the external jugular vein. By ligating the facial vein, the Y-vascular pattern turns into a V-vascular pattern, increasing the length of the pedicle by up to 5 cm.
The flap is then pedicled to the submental artery and vein. A tunnel may be made to the defect site and the flap may be sutured to the defect. A direct closure is performed on the donor site.
Some modifications to the incision design might be required to perform a functional neck dissection, and it is advisable to start from the flap dissection to protect the submental pedicle.
Results
This study involved 10 male subjects and 10 female subjects, from 64 to 97 years old. Upon resection of the tumour, the reconstruction of defects with submental flap was satisfactory in 19 out of 20 patients, according to aesthetics and functionality criteria, without any speech or deglutition complications (Figs. 2-5). One of the patients who underwent a defect reconstruction procedure after hemimaxillectomy due to mucosal epidermoid carcinoma presented full flap necrosis due to a haematoma in the surgical bed and subsequent vein thrombosis. Another case of partial necrosis was recorded (30%) in a patient who underwent surgery due to mucosal epidermoid carcinoma in the upper maxilla, also as a result of a haematoma in the surgical bed. Another patient who underwent surgery due to dermatofibrosarcoma protuberans in the nasogenian fold presented distal flap necrosis amounting to 10% of the surface. Lastly, there was a case of temporal paresis of the marginal branch of the facial nerve.
All the donor sites recovered properly. There was suture dehiscence in the recipient site (suture between the submental flap and the cervical incision) of a patient who underwent surgery for the removal of a cutaneous epidermoid carcinoma from the parotid tail area, associated with functional neck dissection, which was subject to local treatment and subsequently healed by secondary intention, with an acceptable aesthetic result.
There were 12 elective functional neck dissections after cutting the flap, all of which had a histological result of N0. In no case was transfer of cervical tumour disease to the recipient site detected. There was only local recurrence of the tumour in one patient.
Discussion
Several flaps have been described by different authors for the reconstruction of cutaneous defects in the two lower thirds of the face and intraoral defects. However, little mobility and lack of reliability are common disadvantages to all of these. The submental flap constitutes a reliable and valid alternative to microvascularised flaps, particularly in elderly patients or patients who, due to deteriorated general condition, require less aggressive treatments and reduced surgical times, especially when reconstruction is limited to small to medium-sized cutaneous defects. [8] [9] [10] In our experience, it has generally been demonstrated that the flap has a long pedicle and ample rotation arc and may cover a large surface. Karacal et al. 11 reported the use of flaps between 4 cm × 6 cm and 6 cm × 8 cm for the reverse pattern. A cutaneous pad of up to 7 cm × 18 cm has been suggested, depending on the laxity of the submentonian skin. 2 As to quality, this flap is an ideal replacement for the facial area, given its similarity with the texture and colour of the skin. Direct closure of the donor site with minimal scarring is an additional advantage. 5, 12 The vascular anatomy of the submental flap has been deeply studied. Faltaous and Yetman 13 demonstrated that this flap is safe, since it has a reliable blood supply running through its middle axis and a long vascular pedicle. Stern et al. 3 divided facial vessels proximally to the origin of the submentonian artery. Thus, the blood supply was based on the retrograde flow from the distal end of the facial vessels. This variant is called "flap with reverse flow" and it allows for an additional increase of the pedicle length, which covers defects located in the upper half of the face. 7 There is controversy in the literature regarding the potential risk of this flap to transfer cervical metastatic disease to the recipient site, as well as the impossibility of conducting a rigorous level I neck dissection. However, the dissection plane of the flap is subplatysmal, which is the same as is used for neck dissection. Therefore, if anatomical planes are respected, the chances of tumour dissemination may be reduced. 4, 5, 14 Chow et al. 15 revised 10 cases of reconstruction with submental flap after the resection of aggressive oropharyngeal tumours and discovered that disease recurrence was more related to the aggressiveness of the primary tumour than to the oncological "transgression" resulting from this flap. In our series, locoregional tumour disease recurrence and transfer of the tumour disease in the recipient site have not been detected in any case. Therefore, our findings support the oncological safety of this flap, provided that it is used in patients with no cervical lymph node disease at the time of surgery (clinical and radiological results of N0). If surgeons observe suspicious nodes during neck dissection, they should refrain from performing a submental flap and choose another reconstructive option. 16 
Conclusions
The submental flap introduced by Martin et al. in 1991 is a valid alternative for the reconstruction of complex orofacial defects in cases where microsurgical reconstruction techniques are contraindicated. Apart from its similarity to resected tissue, as it occurs with other local regional cervical flaps, the submental flap offers additional advantages, such as reduced surgical time and versatility to become a myocutaneous, myofascial, osteomyocutaneous or even free flap. It has been shown to be particularly adequate for defects in the buccal mucosa, upper maxilla and facial skin. Furthermore, the donor site allows for direct closure with good aesthetic results and no complications for neck mobility. It is especially indicated in patients of advanced age or deteriorated general condition requiring less aggressive treatments and reduced surgical times. The presence of cervical lymph node metastatic disease needs to be ruled out prior to surgery and its use is contraindicated in cases with high levels of tumour-infiltrating lymphocytes.
